Introduction
Influenza has been classically characterized as "the last great uncontrolled plague ofmankind" because ofits perceived morbidity and mortality.l(P373) Estimates of the morbidity associated with influenza are problematic, however, because of the difficulty of distinguishing morbidity that is influenza specific from that associated with other respiratory pathogens circulating at the same time. Thus, assumptions must be made concerning the proportion of illnesses that are influenza and the duration of influenza outbreaks during which such illnesses occur. Because of these uncertainties, the Institute of Medicine's report on New Vaccine Development, when attempting to prioritize the impact of various infectious diseases, stated that there were very few data available on which to estimate the "disease burden" of influenza.2(P344) Over a period of 11 The estimated 4-year average excess of respiratory illnesses, respiratory ill days, and bed and restricted activity days extrapolated to the 1980 US population are shown in Table 5 . All estimates are in terms of millions. The impact of influenza in the United States has been previously estimated by the Institute of Medicine based on data from the Houston Family Study2; these data were based on respiratory illness estimates from studies in Houston'0-12 that cover similar years as the Tecumseh data. The Tecumseh data presented here are based on excess morbidity owing to influenza, whereas the Houston data are based on a total seasonal morbidity attnbuted to influenza. Table 5 presents the lower and upper estimates of the excess respiratory illnesses by age group based on the Tecumseh data; because of different age categories used in the Houston data, the number of influenza-associated illnesses in one age group (15.0 to 24.9 years) was evenly divided into the two age categories used in this study. Estimates from Houston for the two age groups are approximately 23.3 million for the younger age group and 24.4 million for the older age group (based on extrapolation of the Houston experience to the 1984 US population).
Discussion
To define influenza, this analysis used the excess number of total respiratory illnesses rather than a constellation of symptoms because the symptoms associated with influenza differ by age.5 In all influenza seasons, individuals infected with the influenza virus had more respiratory illnesses, more days of respiratory illness, and more bed and restricted activity days than those not infected, but the excess was not homogeneous across the age groups. The duration ofthe influenza seasons differed, and the selection of the begnning and ending of an influenza season was somewhat arbitrary. However, use of the difference ( An unexpected findingwas the severityofinfluenza B in the 1980 season among the adults. In terms of excess respiratory illnesses and excess days with a respiratory illness, this was the most severe season studied among the adults. These results are consistent, however, with the severity of this tpe B outbreak, which produced excess pneumonia and influenza deaths nationwide. 14 The results presented are consistent with previous studies showing that influenza results in excess morbidity. One possible problem in these analyses is the potential for "cross-protective" effects between sequential A(H3N2) and A(HlN1) outbaks in the same season.-5-17 Another is the sensitivity and specificity of the laboratory tests used, which would make the observed excess morbidity biased toward the null value of no difference between infected and noninfected individuals. With lower sensitivity and specificity estimates of80%o and 98%, respectively, and higher estimates of 75% and 95% respectively, the true health effects would be greater than the observed excess. The sensitivity and specificity of influenza laboratory tests most likelyvary by influenza strain, age, and perhaps other factors. In this study, the proportion infected in each age group was treated as a fixed value.
The estimates ofthe proportion infected is a random variable and is subject to sampling variability, which was not taken into account in these analyses.
The interpretation of the Tecumseh data extrapolated to the United States must be done with caution; this extrapolation was carried out principally to facilitate comparison with results presented in the Institute of Medicine's report, which used data derived from another community.2 First, the data are based on fewer than 1000 participants per influenza season. Second, Tecumseh is located in arural area in southeast Michigan, and it is not clear if the epidemiology of influenza in this community reflects the average experience in the United States. Third, it is difficult to compare estimates of total vs excess influenza morbidity. However, from a public health viewpoint, the latter would seem to be of greater importance. Thus, the estimates of the disease burden of influenza provided here may be useful for cost-benefit studies and policy purposes. 0
